Introduction: Haemophilic arthropathy is one of the most important problems in patients with haemophilia. As a consequence of multiple bleedings into the musculoskeletal system, there occur degenerative changes which lead to serious impairment of the motor system functions, and often to disability even at a young age. In the case of advanced degenerative changes of the hip joint, the treatment of choice is total hip arthroplasty (THA). One attempt of modernization of THA is the concept of metaphyseal fixation. No reports have been published to date concerning the application of a short stem endoprosthesis in total hip arthroplasty in this population. Aim of the research: To evaluate the preliminary clinical outcomes of THA using short stem endoprostheses in patients with haemophilia. Material and methods: Between January 2010 and August 2016, 38 THA procedures were performed in patients with inherited bleeding disorders. In 12 cases cementless short stem endoprostheses were applied. Nine patients had been diagnosed with severe haemophilia A and 3 patients with a severe form of haemophilia B. The mean duration of observation was 34.3 months. The post-operative outcomes were evaluated using the HHS scale, WOMAC scale, and VAS scale to assess patient satisfaction with the surgery. Postoperative complications were recorded and analysed, and radiological examination was performed.
Introduction
Haemophilia is a rare inherited disorder in which blood clotting is impaired, its incidence being approximately 1 : 16 000 [1, 2] . Two basic types of this hemorrhagic diathesis are distinguished: haemophilia A, caused by the genetic deficiency of clotting factor VIII, and haemophilia B, which is due to deficiency of clotting factor IX [1] [2] [3] .
Haemophilic arthropathy is one of the most important problems in patients with haemophilia. The initial bleedings into the joints occur in the first years of life; they most frequently concern the knee, elbow and ankle joints, and considerably more rarely the hip joints. As a consequence of multiple bleedings into the musculoskeletal system, there occur degenerative changes which lead to serious impairment of the motor system functions, and often to disability even at a young age [4] .
In the case of advanced degenerative changes of the hip joint, the treatment of choice is total hip arthroplasty (THA). The essence of this procedure is the replacement of pathologically damaged joint surfaces with permanently and stably embedded elements of the artificial joint. This method is applied in patients in whom all the less invasive treatment options have been exhausted. The success of surgery depends on the correct embedding of the implant, creating conditions similar to those which prevail in a healthy, physiologically structured joint.
The number of various types of endoprostheses of the hip joint available on the market is constantly increasing, and new sets of instruments which continue to emerge facilitate their proper implantation. For almost 20 years, in the improvement of the construction of prostheses, there has been a tendency towards the introduction of techniques which maximally save the bone tissue. In young and middle-aged patients, the solution for saving bone tissue is so-called short stem endoprostheses. These are characterized by a different construction of the cementless stem, which is considerably shorter and physiologically burdens the proximal end of the femoral bone, and is a saving surgical technique which requires smaller resection of the femoral neck ( Figure 1 ) [5, 6] .
It should be emphasized that in the group of patients with haemophilia, hip joint surgery is a very rarely performed and demanding procedure. At present, it is still considered that the risk of post-opera- 
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tive complications in the group of patients with haemophilia is higher compared with the population of patients without blood clotting disorders. Also, the number of scientific publications summing up the outcomes of hip replacement using modern implants is extremely limited [7] . In association with the increasingly common use of short stems in hip replacement, and the fact of widening the scope of indications for their use together with the acquisition of experience, the researchers decided to evaluate the legitimacy of the application of the stems discussed in THA in patients with haemophilia. To the best of our knowledge, in the relevant literature, no reports have been published to date concerning the evaluation of the outcomes of hip replacement using short stem endoprostheses in this population.
Aim of the research
The objective of the study was to evaluate the preliminary clinical outcomes of THA using short stem endoprostheses in patients with congenital blood clotting disorders.
Material and methods
During the period between January 2010 and August 2016, in the Clinical Department of Orthopaedics and Traumatology at the Central Clinical Hospital of the Ministry of the Interior and Administration in Warsaw, 38 procedures of THA were performed in patients with inherited bleeding disorders. In 26 cases, implantations of long stem endoprostheses were performed (including 2 cemented), whereas in 12 cases cementless short stem endoprostheses were applied, which are the subject of the present study.
The selected group of 12 patients with implanted short stem endoprostheses comprised men aged at the time of surgery from 25 to 57, mean age 42.98. Nine patients had been diagnosed with severe haemophilia A and 3 patients with a severe form of haemophilia B. Two patients in the study population had circulating clotting factor inhibitor; 6 patients were seropositive for hepatitis C virus (HCV), whereas none of the patients were seropositive for human immunodeficiency virus (HIV) or hepatitis B virus (HBV). In 5 cases, the surgery was performed on the right hip joint, in 7 cases on the left joint. The mean height in this population was 1.76 ±0.07 m (1.66-1.91 m), mean weight 74.33 ±9.96 kg (range: 51-90 kg). The mean body mass index (BMI) was 23.97 kg/m 2 (range: 18.68-29.03 kg/ m 2 ), with 3 overweight patients (BMI: 25-29.9 kg/m 2 ) and none who were underweight (BMI < 18.5 kg/m 2 ). In the material examined, short stem endoprostheses from various producers were implanted: in 8 cases the stem PROXIMA (DePuy Synthes), in 2 cases Minima (Lima), in 1 case TRI-LOCK (DePuy Synthes), and in 1 patient Furlong Evolution (JRI Orthopaedics Ltd.) The following acetabular cups were applied: Pinnacle (DePuy Synthes) in 5 cases, DeltaMotion (DePuy Synthes) in 4 cases, Delta-PF (Lima) in 2 cases, and Trinity (Corin) in 1 patient. The articulation type of ceramic-on-ceramic was applied in 4 cases, while in the remaining patients ceramic-on-polyethylene articulation was applied.
The study was approved by the Ethical Review Board, and informed consent was obtained from all of the study participants. Participation in the study was voluntary, and anonymity was ensured in accordance with the Act on the Protection of Personal Data of 29 August 1997 (Journal of Laws, No. 133, Item 883). The duration of observation of patients was 3-66 months (mean: 34.36 months).
The patients were prepared for the surgical procedure (in the aspect of haematology) in the Clinic of Homeostatic Disorders at the Institute of Haematology and Transfusion Medicine (IHIT) in Warsaw. On the day of surgery they were transported to the Clinical Department of Orthopaedics and Traumatology at the Central Clinical Hospital of the Ministry of the Interior and Administration in Warsaw, where the surgery was performed. In all patients the WatsonJones anterolateral approach was applied by the same surgeon experienced in endoprosthesoplasty of hip joints. After the surgery, the patients were returned to the Clinic of Homeostatic Disorders (IHIT), where post-operative treatment was continued. The drains were usually removed on days 2-3 after the surgery, depending on the amount of drainage. All the patients who had undergone the surgery were covered by an appropriate physiotherapeutic programme, which was first performed in the Clinic of Homeostatic Disorders IHIT, and later in ambulatory conditions. The patients were positioned in an upright position on the first day after the surgery. According to the general state of health, the patients were gradually taught to walk, putting full weight on the operated leg, first using a Zimmer frame, subsequently with elbow crutches.
The patients stayed in hospital for 14-21 days. Prior to discharge from the hospital, the patients who had undergone surgery were given an appointment date for the first check-up examination after 6 weeks. The subsequent check-ups took place after 3, 6, 12 months, and subsequently, once a year.
Between May and July 2016, all patients qualified for the study were subjected to additional medical control, for clinical and overall assessment. All of them completed questionnaires. The post-operative outcomes were evaluated using the Harris Hip Score (HHS) [8] , the 5-point Likert version of Western Ontario and McMaster Osteoarthritis Index (WOMAC) scale [9] , and the visual analogue scale (VAS) to assess patient satisfaction with the surgery [10] . In addition, patients were asked to provide a 'Yes' or 'No' response to the question: 'Would you be willing to have the same operation again in the future?' Postoperative complications were recorded and analysed, and radiological examination was performed, including assessment of implant setting and possible evidence of loosening, based on anteroposterior and lateral hip joint images.
The HHS applied in the study consists of sub-scales assessing pain (maximum 44), function (maximum 33), activity (maximum 14), deformity (maximum 4), and range of motion (maximum 5) in the examined joint. Thus, the HHS score gives a maximum of 100 points, and the results obtained are equivalent to the results: excellent (90-100 points), good (80-90 points), fair (70-80 points), and poor (< 70 points) [8] . Hip range of motion was measured with a goniometer.
The WOMAC scale is composed of 24 items divided into 3 subscales: pain (5 items), stiffness (2 items), and physical function (17 items). The Likert scale version uses the following descriptors for the items: none, mild, moderate, severe, and extreme. These descriptors correspond to an ordinal scale of 0-4; the scores are summed for items in each subscale with possible ranges as follows: pain = 0-20, stiffness = 0-8, and physical function = 0-68 [9] .
Statistical analysis
Statistical calculations were performed by means of the software package Statistica 6.0 PL, StatSoft, USA. The database was compiled using Microsoft Office Excel. Table 1 presents the results obtained by patients according to individual scales. The mean result obtained by patients according to the HHS score was 83.98 ±11.03 points. The results 'very good' and 'good' were obtained jointly in 83% of patients, while 'fair' and 'poor' were obtained in 17% ( Figure 2 , Table 2 ). According to the WOMAC scale, the patients obtained 17.91 ±15.95 points on average, whereas in the VAS scale assessing satisfaction with the treatment applied the patients obtained 93.41 ±6.58 points. All patients responded 'Yes' when asked if they would undergo the same operations again. Radiological examination revealed correct position of the endoprosthesis components without any signs of loosening or stem migration in all analyzed cases. In one case, intraoperative fracture of the proximal femur occurred and was stabilized with a cerclage wire. No other intra-and postoperative complications were recorded.
Results

Discussion
Total arthroplasty is a recognized and commonly applied method for the treatment of advanced degenerative changes of the hip joints. In the majority of cases, it allows the relief of pain and a considerable 
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improvement in the quality of life of the patients. Good outcomes of these surgical procedures contribute to the increasing popularity of this method, and the number of THA procedures is continuously increasing worldwide. 1950 is considered the key year in the development of endoprosthesoplasty of joints, when McKee introduced a total double prosthesis of the hip joint. It consisted of a metal cup and metal stem head, all fixed by means of acrylic cement. However, the problem with imperfections in metal articulation at that time too often led to the development of metallosis of adjacent tissues. This problem was solved temporarily in 1965 by Sir John Charnley, who replaced the metal cup with a polyethylene equivalent, maintaining the cement stabilization. In this way, in the 1960s, there developed the modern age of endoprosthesoplasty of joints, and Sir Charnley has become the icon of orthopaedic surgery. Since that time, although the sole concept by Charnley has remained unchanged, the types of material used for the construction of the elements of endoprostheses have been constantly changing, as well as their shape and methods of stabilization [11] [12] [13] .
Many clinical observations have encouraged scientists to discover new methods of fixing prostheses in bones, because over the years the cement was subject to granulation and decomposition -causing aseptic loosening of the endoprostheses. In 1969, Mittelmeier introduced the cementless prosthesis with a threaded cup which enables its anchoring to the bone. Subsequently, there came the age of 'press-fit' stabilization, which was accompanied by parallel research concerning improvement of the articulation surfaces of implant elements, and surfaces remaining in direct contact with the bone [11, 13, 14] .
Generally, for almost 20 years, a tendency has been observed in the improvement of the construction of endoprostheses towards the implementation of techniques which maximally save the bone tissue. In addition, at present, increasingly younger patients who have great expectations with respect to the surgery are qualified for the THA procedures. One attempt of modernization of endoprosthesoplasty of the hip joint is the concept of metaphyseal fixation. This concept was first introduced by Morrey in 1983 [11, 12] , and assumed that the new design of a tripletapered device will allow achievement of immediate mechanical fixation of the prosthesis within the metaphyseal bone [11] . The advantages of short stems are primarily: physiological distribution of forces exerting an effect on the proximal end of the femoral bone, surgical technique saving the bone tissue and soft tissues, and a more reliable revision procedure in the case of device failure (because of preservation of diaphyseal bone) [11] . Such a design is also in line with the concept of minimally invasive surgery, as it is not necessary to prepare the femoral canal. At present, this design philosophy is increasingly being accepted and will continue to be developed. In association with good outcomes of the use of these endoprostheses, together with the acquisition of experience, the scope of indications for their use is being gradually expanded. In the present study, the researchers, for the first time in the literature, decided to evaluate the outcomes of the application of this type of implant in THA in patients with haemophilia.
From the aspect of a patient, the crucial goal of THA is the relief of pain and restoration of the normal function of the hip joint to a degree which allows free performance of daily activities and tasks without any assistance from others. An effective assessment of the therapeutic process should consider the opinion of the patient and investigate the parameters most important for this patient, which to a large extent determined the selection of research methods applied in this study. In the examined material, which included 12 haemophiliac patients operated on using a short stem, according to the HHS score the majority of the obtained results were 'very good' and 'good' (83%), and satisfaction with the surgery performed was very high according to the VAS scale (93.4 points). All patients who had undergone surgery stated that they would undergo this procedure again. It should be strongly emphasized that the results obtained in all scales of clinical assessment (HHS, WOMAC) are similar to those reported by other researchers in their reports concerning the evaluation of the outcomes of THA in patients operated on due to degenerative disease of the hip joints. Moreover, in the population examined, no post-operative complications were observed and, in all cases, the radiological assessment showed proper osseointegration. However, the limitations of this study should also be mentioned, including primarily its retrospective character, lack of a control group, and considerable differences with respect to the duration of observation in the study group.
It is noteworthy that in this study preliminary observations were analyzed, and the authors are aware that the numbers in the study group are insufficient to formulate unequivocal conclusions; nevertheless, they are sufficient for the formulation of hypotheses which may be further investigated. Considering the still limited experience using short stem endoprostheses, despite satisfactory results, we advise caution in the increasingly common use of these prostheses and expansion of the indications for their use. One should be aware that the real and fully reliable outcomes of surgery using short stem endoprostheses will only be known after more than a dozen years of their use. In our opinion, the results obtained in the present study require confirmation by further, prospective research on a larger group of patients. 
Conclusions
The preliminary results of hip joint replacement using short stem endoprostheses are satisfactory and suggest that these implants are a reasonable and appropriate solution for patients with hip arthropathy induced by inherited bleeding disorders. Because of progress with implants, operative technique, as well as haemophilia management therapies, long-term results are promising. Long-term follow-up is warranted.
